Abstract. In this paper, using the integral bifurcation method, a nonlinear dispersion equation with compact structures is studied. Under different parametric conditions, many travelling wave solutions such as solitary wave, cusp wave, loop soliton, periodic wave and periodic solutions are obtained.
Introduction
In this paper, using the integral bifurcation method， we will study the following nonlinear dispersion equation with compact structures . The infinite sequence of commuting flows generates an integrable, compacton's supporting variant of the Harry Dym equation. These novel solitons which named compacton have been studied by many authors [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . In Ref. [2] , P.Rosenau derived and studied certain nonlinearly dispersive partial differential equations including equation (1.1) which give rise to both compact and coventional non-compact soliton structures. In this paper, we mainly consider all kinds of exact travelling wave solution of equation (1.1). Using the integral bifurcation method, which is improved from bifurcation theory of planar dynamic system [13] [14] [15] [16] [17] , different kinds of travelling wave solutions of Eq.(1.1) can be easily obtained. Eq. (3.1) can be rewritten as the following two-dimension planar system 1 To whom any correspondence should be addressed. 
Obviously, for the equilibrium points of the systems (2.2) and (2.3), we have the following conclusion: 
(2.14)
The profile of solution (2.14) is shown in Fig.1 (a) . , we obtain a discontinuous periodic wave solution of parametric type 
